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A Technological Development and Practical Approach for Strategy for 
Ensuring Stable Supplies of Rare Metals
Emako MIYOSHI and Shoji ANEZAKI
    Japan needs effective schemes for recycling apart from the Home Appliance Recycling Law; 
particularly needed are further collection of used PCs under the existing scheme and a system to 
collect cell phones and small household electronics. Moreover, despite the growing interest in the 
environment and recycling, the industry struggles to obtain enough used mobile phones to feed its 
recycling plants. 
    Mobile phones contain high concentrations of useful metals, including various rare metals. 
Promoting their recovery and recycling is important from the viewpoint of effectively using 
resources. Thus, because a recycling system for small household appliances, such as mobile phones, 
will be legislated in 2013, further technological development and a more practical approach are 
needed for the so-called urban mines, places where material is reclaimed from urban waste for reuse.
    Therefore, we have been developing a practical approach to be used in urban mining for the 
recycling of rare metals from used mobile phones. We use an interdisciplinary approach relating to 
the re-evaluation of the Silver Smelting Technology in Colonial Peru as the basis for our new technical 
development. We focus on the smelting technology of the Potosi Mine, which was the first successful 
venture in the industrialization of silver amalgamation during Spanish colonization; it demonstrated 
key technologies in related historical documents, from the perspective of scientific knowledge. We 
present a schematic model to explain the smelting technology of the Potosi Mine, believing that we
could use these basic theories for our new technical development.
    In addition to emphasizing  extraction efficiency, we have elaborated on additional experimental 
devices in order to encourage consumers to recycle mobile phones and increase mobile phone 
recycling rates. Our newly developed system has excellent features that include a crushing operation, 
metal concentration, and physical classification. Thus, in order to enhance the extraction of precious 
metals, such as gold, a device crushes used mobile phones into flakes of less than 10 mm in size in 
the first step. It is easy to operate because it uses ordinary AC power and a viewable crushing 
process. Moreover, the size of the pieces can be adjusted in accordance with not only the required 
security level but also the desirable metal concentration by means of various optional properties. In 
using the second step of the crushing device with a rotation speed between 0 and 25000 rpm, more 
than 95% of the gold, silver, and platinum were concentrated into a product that was ground into 
pieces of less than 2 mm in size.
    Using this new system, we held a successful campus campaign for recycling used mobile phones, 
with 331 used mobile phones returned during the campaign period. In this way, we are continuing 
research that will contribute to a strategy for ensuring a stable supply of rare metals.
